PBB found in relatively low levels among animals present on a cross-section of Michigan farms during the time PBB was inadvertantly added to dairy feeds had no effect upon these animals' milk production, body weight, weight gain, breeding and reproductive performance, incidence of commonly experienced health problems, calving rate, and the health of their calves. No significant differences in these vital areas could be seen between Michigan animals exposed to PBB and equivalent Wisconsin animals which had not been exposed to PBB when both groups were subjected to equivalent management practices. No pattern of gross or histopathological lesions was seen upon necropsy between test animals and control animals.
In May 1973, Farm Bureau Services received 80 50-lb bags of a dairy feed additive invoiced as magnesium oxide at its feed plant in Battle Creek, Michigan. Subsequent events have indicated that an unknown number of 50-lb bags of a flame retardant known as polybrominated biphenyl (PBB) were accidentally commingled with the May, 1973 magnesium oxide shipment. As a result, some dairy feeds made after May 1973 and into which bagged magnesium oxide was added directly contained small quantities of PBB. Other feeds which were mixed after the feeds into which PBB was mistakenly added, or which were stored in bins where feeds containing PBB were stored also contained minute quantities of the chemical.
The chemical was identified in late April of 1974. Since then many Michigan dairy producers whose animals consumed various quantities of PBB have claimed that PBB caused a variety of clinical symptoms, including: decreased milk production, loss of body weight, decreased appetite followed by an increased appetite, increased incidence of mastitis, increased breeding problems, abnormal hoof growth, hyperkeratosis and other skin problems, abnormal tooth wear, stunted or deformed calves, increased calf mortality, and decreased resistance to normal infections. Other farmers whose animals consumed quantities of PBB equivalent to, or in * Farm Bureau Services, Inc., Lansing, Michigan 48909. some cases higher than, the amounts consumed by animals claimed to have been adversely affected by PBB have reported that their animals did not exhibit any of the clinical symptoms commonly attributed to PBB.
Controlled PBB feeding studies conducted at Ohio State University, USDA-Beltsville, Maryland, and Industrial Bio-Test Laboratories in Northbrook, Illinois, have shown that dairy animals did not exhibit the clinical symptoms commonly attributed to PBB until they consumed comparatively massive doses of PBB.
The precise amount of PBB fed in controlled feeding studies may not duplicate the time and dose parameters of exposures to PBB encountered at the farm level. Therefore, Farm Bureau Services and its supplier of magnesium oxide, the Michigan Chemical Corporation (now Velsicol Chemical Corporation), commissioned a 2-year study to evaluate the effects of PBB on milk production, reproduction, offspring performance, and overall health problems under dairy farm conditions. The animals were housed in barns containing free stalls and a loafing area. Forages were fed in outside, covered bunks. Grain was fed in one or more areas-the milking parlor, out of forage bunks, and from a magnetic feeder-depending upon the animals' level of milk production.
Procedures
All calves were identified and tagged at birth. They were fed their dam's colostrum for the first three days after birth and housed in individual stalls in an insulated and ventilated calf barn. Calves were grouped in pens within the calf barn at one month of age. At three months the calves were moved to a noninsulated, ventilated barn. The calves' feeding program consisted of milk replacer, grain and forages at levels recommended for acceptable growth (Table 2) . The entire herd was placed upon a preventative herd health program pursuant to the recommendations of a local veterinarian and Michigan State University. Animals which died or became nonproductive were necropsied at Michigan State University.
Results
The cows' milk production for the first year of the experiment is summarized in Table 3 . Two months after initiation of the experiment, the test cows were producing 8.0 lb more milk per cow per day than the Environmental Health Perspectives The control cows' mature equivalent milk production was 15,757 lb at the initiation of the experiment, and test cows' mature equivalent was 14,819 lb. At 12 months, the control cows' mature equivalent had an increase of 625 lb to 16,383 lb. During the same 12-month period, the test cows' mature equivalent increased 1,427 lb, to 16,246 lb.
The body weight data for the test and control animals are summarized in The reproduction and calf mortality data summarized in Table 6 indicate no significant (p < 0.05) differences between the two groups, although the number of services per conception was slightly higher for the test cows. None of the calves born alive have died. All are in good health and growing at a satisfactory rate. The incidence of common dairy animal health problems summarized in Table 7 indicates no differences in the incidence of mastitis, milk fever, ketosis or metritis in the two groups of cows. Blood data are summarized in Tables 8 and 9 . Blood collected from test animals prior to the initiation of the study showed significantly higher levels (p < 0.05) of calcium, phosphorus, total protein, albumin, lactic dehydrogenase, and creatinine and lower levels of thyroxine than blood taken from control animals at the initiation of the experiment. However, all mean values were within normal limits (David A. Morrow, Michigan State University; Jerry Stevens, University of Minnesota). Data from the blood samples collected at 8 months of the experiment indicated no significant (p < 0.05) difference in any parameter between the test and control animals. The 8-month blood means agreed with the initial means and were within normal ranges.
The necropsy data are summarized in Tables 10  and 11 . Nine mature cows (five test and four control) and seven fetuses (two test and five control) were submitted to Michigan State University. Six of the adult cows (four test and two control) were alive when submitted. Three (one test and two control) had died on the farm.
Of the six live cows submitted for necropsy, three had been purchased for the express purpose of monitoring their health and thereafter submitting them to necropsy in order to observe the results of histopathological lesions observed. The remaining three live animals (one test and two control) were culled because of fertility problems.
One of the three adult cows (a control animal) submitted for necropsy died after an IV injection of a calcium solution was administered to treat a case of milk fever. The other two adult animals (one test and one control) died from acute mastitis during the heat of the summer.
The gross and microscopic lesions seen in the live adult animals which were posted were variable and without consistency, including pyelonephritis, pyometra and chronic mastitis, obesity and endometritis (one test and one control), chronic 
